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19. 5 


21. 9 


22. 7 


23. 3 


20. 8 


18. 6 


TiB 2 


18. 1 


19. 8 


21. 2 


22. 5 


21. 6 


21. 5 


20. 3 


18. 6 


VB 2 


18. 1 


21. 2 


21. 8 


22. 5 


20. 8 


20. 5 


20. 2 


19. 1 


WB 


18. 1 


20. 3 


20. 7 


21. 5 


22. 4 


20. 1 


18. 8 


19. 0 


ZrB 2 


18. 1 


19. 5 


21. 0 


22. 8 


22. 6 


22. 0 


20. 5 


18. 9 


CrB 


18. 1 


19. 3 


19. 9 


20. 2 


20. 7 


20. 8 


19. 1 


18. 5 


CrB2 


18. 1 


19. 0 


19. 7 


20. 0 


20. 3 


20. 6 


19. 5 


19. 0 


CeB 6 


18. 1 


19. 2 


20. 7 


21. 3 


23. 6 


23. 4 


22. 4 


18. 7 


LaB 6 


18. 1 


19. 5 


20. 0 


20. 6 


22. 5 


23. 4 


21. 0 


19. 8 


SmBg 


18. 1 


19. 3 


20. 1 


21. 2 


21. 8 


20. 9 


18. 9 


18. 3 



[0 0 9 5] 



gl3^£>, A 1 B 2 , H f B 2 , MoB 2 , NbB, N b B 2 , TaB, T a B 2 
, T i B 2 , VB 2 , WB, Z r B 2 , CrB, C r B 2 , C e B 6 , S^SmBfif 
<7)ttU&* r 7{t^o^T, R u Citt^f «Dl^l ^^L 5 0 a t %T X 

Sri* 5 L 3 0 a t %<DWf&X"$>2> Z t tffrfr-o tz 0 
10 0 9 6] 

n y b Y P t -M x C y (M = A 1 , Hf, Nb, Ta, Ti, 

V, W, Zr, x=l, 2, 4, y=l, 3) fcffijftLfco TIE^4H, L 
tz&mRittyt*:<OW3m%L*7Flr 0 P t - 2 0 a t %WC On h 
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#81 2 0 0 3 - 0 9 7 3 1 6 V : 20/ 

o 

[0 0 9 7] 
[0 0 9 8] 

[0 0 9 9] 
[0 10 0] 



*4 







!3(D^jDStSNRm(dB) 


0 

(at%) 


1 

(at%) 


5 

(at%) 


10 

(at%) 


20 
(at%) 


30 
(at%) 


50 
(at%) 


80 
(at%) 


AI4C3 


17. 6 


18. 7 


19. 6 


20. 3 


21. 2 


22. 3 


22. 3 


19. 6 


HfC 


17. 6 


20. 0 


20. 8 


21. 2 


21. 3 


21. 5 


18. 8 


1 8 O 


M02C 


17. 6 


19. 2 


19. 7 


20. 5 


22. 0 


22. 8 


19. 9 


1 8. 5 


NbC 


17. 6 


20. 3 


20. 4 


20. 5 


21. 5 


20. 3 


19. 1 


18 3 


TaC 


17. 6 


19. 8 


20. 6 


21. 2 


21. 9 


23. 8 


22. 5 


21 1 


TiC 


17. 6 


21. 1 


21. 8 


22. 4 


23. 5 


23. 4 


22. 1 


1 8. 6 


VC 


17. 6 


19. 0 


19. 7 


20. 0 


20. 6 


21. 9 


19. 5 


18. 5 


WC 


17. 6 


20. 5 


21. 3 


22. 8 


23. 3 


23. 8 


21. 4 


20. 5 


ZrC 


17. 6 


19. 6 


20. 6 


21. 1 


22. 8 


21. 3 


20. O 


19 O 



[0101] 



m4 frb, A 1 4C3, HfC, M02C, NbC. TaC, TiC, VC. W 
C, RtfZ r Cm<VM*%>%1tV!)<7)®.!&mfr\ P t WtLt 1 ^15 0 a t % 

v> L 3 0 a t %<7>i#£"C£>£o 
[0 10 2] 



2003-3082574 



&m 2 0 0 3 - 0 9 7 3 1 6 ^- V : 21/ 

1 5 a t %T i C (M=P t , Ru, Pd, Y, Re, Rh) 3>#y 
#SM (M=Pt, Ru, Pd, Y, Re, Rh) £#>H$ffl L£J^(i, HM 
[0 10 3] 

§f>ti/: SESH^f eiliSfr tt , m 1 O Tifc/i , 120 Tt§ * & £ £ W 

(±. in 5 \,zm+mwm*&mmi*tmm<nmmi&i:m-t *><> 

[0 10 4] 

*ft£JR9Htr53«fflfc*tt©-e§rt:o ttz. iftflttSttis «fc ^ 4 £v> L 9 n m 
[0 10 5] 

[0 10 6] 



IIR5] 
£5 



9_y?h 






C ) 


SNRm(dB) 


| Pt-TiC 


4—7 


4 — 7 


6 


22. 8 


Ru-TiC 


5—7 


5-8 


7 


23. 4 


Pd— TiC 


5 — 7 


5-7 


9 


22. 8 


Y-TiC 


7-9 


8-10 


6 


23. 0 


i Re-TiC 


4—7 


5-7 


5 


23. 7 


Rh-TiC 


5-8 


6-8 


7 


23. 4 




10 — 13 


10-14 


10 


19. 8 



[0 10 7] 

&5frt>, ^2<7)TiitLti^^M-TiC (M=Pt, Ru, Pd, Y 
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#gg 2003-097316 ^-y 
, Re, Rh) £fflv>T, £Mc|jl2<7)Tilil/f <h|Wli:M (M=Pt, Ru, Pd 

, y. Re, Rh) i (D-rmmt Lxm^^fz^m^mum%$mmmt, 

[0 10 8] 

nmm i 

H4SM-15at%HfB 2 (M=Pt, Ru, Pd, Y, Re, Rh) n 

>'fy7^-yn?:fffiU SfcK, ^ 1 OTJ&ii<h LT, 2 OTitfcJitc 

£fc-£fc£*M (M=P t , R u, P d, Y, Re, R h) h Srffiffl-t 

/to 

[0 10 9] 
[0 110] 

[0111] 

-To 

[0 1 12] 
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#11 2003-097316 



^-v: 23/ 



me 





^ r *cj /v 




(° ) 


SNRm(dB) 


Pt-HfB 2 


5~7 


5-7 


7 


22. 3 


Ru — HfB2 


6 — 8 


6—9 


8 


23. 0 


Pd-HfB 2 


6-8 


6 — 9 


8 


23. 2 


Y-HfB 2 


6-8 


7-9 


6 


22. 5 


Re-HfB 2 


5-8 


6-8 


7 


23. 0 


Rh — HfB 2 


5-8 


6 — 9 


8 


22. 7 


tt&0fl10> 


10-13 


10—14 


10 


19. 8 



[0 1 13] 



m6frh, W.2 <7)Ttt!S t Lti^^M-H f B 2 (M=Pt, Ru, Pd, 
Y, Re, Rh) %h\Z%&2 (Df^sM t |W| DM (M=Pt, Ru, Pd 

, y, Re, Rh) zmi <7)T&m t Lxm^tz*mn<vmm&%tmmm^ 

[0 114] 

SI 1 OTftSt LT, &*&&J3Ut£3$oRu-x a t%Con>*°v"y h 

rmmt lt, r u - 2 5 a t %vc^-y^ h zmML, i2<oTiii:R u 

-25a t % V C ^MLtmfti, H»0 1 t LT, ££&$tlE@«K# 

[0 115] 

14, EI 5 *c^i"Sl:iBtCE»«E#fc|p|«OJi*flt**i-&o 
[0 116] 

tnT*$)o/; 0 
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&m 2 0 0 3 - 0 9 7 3 1 6 ^- v : 24/ 

[01 1 7 ] 

o 

[0 1 18] 

WfHt, S6CRu-x a t%Co©Cottf^ SNRml^' 
[0 119] 

H*K ffi*£l 0 1(2, SNRmt ill 0 2 t±, JKttS^O^SSSr^^ 
[0 12 0] 

06^^, ilOTtl^Ru-x a t % C o <Z>&J&Jt7& ? , Co**40at 
%&T\ tmRui { 6 0 a t %J2LLT\ *!&9§Ofiei83tIB»«Etf:7&*. fiv* 

[0121] 

^ffcffll 9 

14MLhC Crl, CoCrPt^Ittf, CoZrNbtlttl^M 
[0 12 2] 

aMRfflfl£*T»f*cifcft < , c o z r Nbmm±m±^, mi^rmm 

t LT, P t h ^fflv^T, DC 5 0 OWtML, J?£ 5 nraCiSJ: 

^:iILTPtiHML^ 0 $?>Jw, Pt^±tc, SI 2 <DT^M i: It, P 
t-30at%CeB 6 ^DC50 0W«H, 1 0 nmifllU 
P t - C e B 6 /i£ffML£o 
[0 12 3] 

Co-1 8 a t % C r - 1 6 a t % P t - 1 a t % B <*> * - r * h £ 
ffltL, Pt-CeB 6 Til±t:> C o C r P t BiII^Eii2 5 nml 

[0 12 4] 
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# m 2 0 0 3 -0 9 7 3 1 6 ^- v : 25/ 

[0 12 5] 

y 7"tf£ J; *)^--7)V-*u#V^-7-)V?hmmWk* 1 . 5 nm«))?$i:|SL, 

mmmmmmzmzo 

[0 12 6] 
[0 12 7] 

r p t Bmm&%mmm^f^L^^>mumm^Lxum.mm^nfzo 

[0 12 8] 

u.mmmte<vm 2 orife® * t e m k xmm t/ztz^^ hist- t , 

[0 12 9] 
[0 13 0] 

^IS^ M^ffiHI fi 5 - 9 n mOtt^tt^ol ttffrfr^fz 0 
[0131] 

3 0M«SCfE««H*t LT, X«l|5I«f«l5eSrff ofcfc CE>, C o C r P t B 
(0 0. 2) fcf-*£tl«!ILfco 
[0132] 

-OCoCrPtB (0 0. 2) fcf- ? K2t LT n y * y Vij - :/?IlJ;E£fir o 
H°-^<7)#fiiilii(i6 0 t^-?ffi*flfce 
[0 13 3] 

ifc. Mf&fcifiMte co^r, mfeeo 1 £iw^ie§t#M#i4oM^T 

ofch:^, SNRm^'2 3. 5dBt'*o/: 0 
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!&m 2 0 0 3 -0 9 7 3 1 6 ^- v I 26/ 

[0 13 4] 

Jt»U 2 

Ru^-^7F»t, RuI^2 0nm^)f$tML/:im 9 
[0 13 5] 

# <b n/cSit?SKfS»f*(i, ^ 1 «T*i, ^ 2 OT*l^4 & - £ J^l- 
[0 13 6] 

[0 13 7] 

[0 13 8] 

sastfaaw^o^ttti^otis^^w^fco -e-^st*. 12-16 nm« 

[0 13 9] 

C^M«BfCIS^Stc*tLT. X^OMiJ^^^To^t-^, C o C r P t B 
(0 0. 2) H 0 -^^tliBJJL^o Sfc, 

CoCrPtB (00. 2) fcf - * U*t LT n y * y Fii - ymfcZft-o tz t 
fcf-^O-NMMHtt 1 2° fcV*-9ffi*»;fco 
[0 14 0] 

tztZ.%, SNRm^H. 8 d B "C&o /c e 
[0141] 
Jfc««3 
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!$m 2003-097316 ^- v : 27/ 

«t£MLt^ rmmtLx. mt^s-ouh (Co 3 o 4 ) ^6 5ii%, m 
Ws')-=*y (sio 2 ) tm.it?-?> (Tio 2 ) o^Jtan : ioa^3 
5Km%frb%2>mm?-Yv vzm^x, 1 o nm^sefSi^M^ffML 

[0142] 
[0 14 3] 

f#«b tL^Sii[SS[$C|Bfiaifl:oSfi«^IEi3W cnitT E MiMScSrffv*, Sit 
M^fS^l/i4 3 ^M'tt*iT-^*ig^^P^/Jo 13-15 nmOfig 

[0 14 4] 

4 fc, - OMimiEiUi K# L T , XHHI«iJ^ o £ £ c: , CoCr 
PtB (0 0. 2) tf-*£|I$iJL£o 
[0 14 5] 

:«CoCrPtB (00. 2) If - * H*t LX o y * > >fi] - -rmttffv 

tztz^^ ^-?<7)¥-m<miz 1 4° tv^flt^#^ 0 

[0146] 

fTofcfcd^, SNRm#'15. 2dB"C*o/; 0 
[0 14 7] 
JtWJ4 

rmmtLx, mt*>wv (co 3 o 4 ) <7>ftt>*)^ 

(CoO) £ffiv>£J^M2> ifctfc«3 tra«HLTSi£«g$C3B»«t#a^ 
[0 14 8] 
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ftffi. 2 0 0 3 - 0 9 7 3 1 6 ^- v : 28/ 

[0 14 9] 

mite, n v *yyi}-rmfe. $mn^nmm^n^tz 0 10- 

1 2 nmOSgfl^fclfoC: ttfftfritzo 
[0 15 0] 

z/z, z <Dmm&%mm k*j l x , x maw £ *t o ^ <t c coCr 

PtB (0 0. 2) b°-^£iIiIiJL£ 0 
[0151] 

:?)CoCrPtB (0 0. 2) tf- ? LT n y > - mj^^To 
tztzz, \£-?<n¥-mM& 1 3° £^<fjt£?#£ 0 
[0152] 

^fzt^h, SNRm?5 s 17. 2dB X$> o tz 
&MM 5 

Ti&Jit LT, Bfe^kn/^ h (C o 3 0 4 ) Oft£> ») C r - 2 0 a t %T 
i Jt^J3 <h|5j«^LTfiII^^^^K^ffl^^t#/Co 

[0 15 3] 

H*l9Htf53«Bt tmUX^tZo ifz, &gk*mte&£t l 2^V>L16 nm-r 
[0 15 4] 

hm^j i tmmizLx, TEMiij^, xmij$e\ n y * > y u - rm^., mm 

o 7^ 0 

[0 15 5] 

i/c. z\(DmmM%%zmm^n\^x^ xmmwsmin^tztz^, coCr 

PtB (0 0. 2) fcr-*£tl$iJL£o 
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&m 2 0 0 3 - 0 9 7 3 1 6 ^- v : 29/ 

[0 15 6] 

:«CoCrPtB (0 0. 2) tf- ? H*J LT n v * > fii - y'Mfc o 
[0 15 7] 

*ft-otztZ.?>^ SNRm^H. 6dBf*o/c, 
[0 15 8] 
HiSfe^J 1 0 

%2 (Drmmt Lt, p t P t - 3 0 a t %M X 

C y 3>,fy'7 h Y (M = A U Hf, Nb, Ta, Tk V, W, Z 

r, x=l, 2, 4, y=l, 3) ^ML, £ 2 cOTtflS^^fb^W^^T 

[0 15 9] 

^ffflWi2^)Tliii^TEM(:tIiL/:i:C^, SSH&T-i:, * 
ftfc#l)Htr5MSfflfc fc,, ifc, ^ B B H fill(i^J:'e5^^L9 nmT* 

[0 16 0] 

-To 

[0161] 
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mi 2003-097316 



^-v: 30/ 



£7 





g^f(nm) 


S»f(nm) 


c ) 


SNRm(dB) 


"'4^3 


"7 

/ C7 


8— 1 0 


8 


23. 0 


HfC 


6 — 9 


6 — 9 


9 


23. 2 




6-9 


7 — 10 


8 


22. 5 


NbC 


6—9 


7-10 


8 


22. 5 


TaC 


5—8 


5-9 


6 


22. 8 


TiC 


5-7 


6 — 8 


8 


22. 6 


VC 


6—9 


7 — 9 


6 


21 . 9 


WC 


5-8 


6-8 


8 


22. 2 


ZrC 


7—9 


8 — 9 


7 


23. 1 


tt&0"J20> 


12-16 


12—16 


12 


18. 8 



[0 16 2] 

ft 7^ <b, A I4C3, HfC, M02C, NbC, TaC, TiC, VC,W 
C, MZrCf*«f»^i;, Jtf0iJ2««$J;H, & 

[0 16 3] 

mm 1 1 

W>2 <7)T$kmt LT, R u t#I*^fti3>^y 7 h ^-r y h R u — 2 0 
a t %MB x (M = A 1, Hf, Nb, Ta, Ti, V, W, Zr, Cr, Ce 
, La, Sm, x=l, 2, 6) £ffi:tL, fH 2 WTilW* ^fttJO*m£^ 
^Cil^Tili LTS2 <7)Tltfe«^M H B H *iT-^tf^;i-^R u 

[0164] 
[0 16 5] 
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&M 2003-097316 ^- v : 31/ 

[0 16 6] 



as 





m) 


7Tfli Inmj 


(° ) 


SNRm(dB) 


AIB 2 


6~9 


7-10 


7 


22. 4 


HfB 2 


6-8 


7 — 8 


9 


22. 4 


MoB 2 


6 — 9 


7-9 


8 


23. O 


NbB 


6 — 9 


7-10 


8 


22. 5 


NbB 2 


7-9 


8—10 


9 


22. 0 


TaB 


7-9 


7-10 


6 


23. 1 


TaB 2 


5-8 


6 — 9 


7 


23. 1 


TiB 2 


5-8 


6-8 


7 


22. 9 


VB 2 


6-9 


7-10 


8 


22. 5 


WB 


6-8 


6 — 8 


9 


22. 4 


2rB 2 


5-7 


5-8 


7 


21 . 9 


CrB 


7-9 


8-10 


8 


22. 3 


CrB 2 


7-9 


8-9 


6 


22. 7 


CeB 6 


6-8 


6-9 


6 


23. 3 


LaB 6 


5-8 


6-9 


7 


23. 0 


SmBe 


5-9 


6 — 10 


8 


22. 9 


iti£fc|2G>j« 


1 2-16 


12—16 


12 


18. 8 



[0 16 7] 

^8^<b> A 1 B 2 , HfB 2 , Mo B 2 , NbB, NbB 2 > TaB, T a B 2 
, T i B 2 , VB 2 , WB, ZrB 2> CrB, C r B 2 , C e B 6 , L a B 6 , Rtf 

[0 16 8] 

#£jfefll 1 2 

mummzmmfct lt, c r«tff , coCrPt wc o z 
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iff M 2 0 0 3 - 0 9 7 3 1 6 ^- v : 32/ 

r n b ®.m&m *mmL& a , mmm 9 1 mm u l t , SM^feii^# 

[0 16 9] 

o 

[0 17 0] 

H^1-& X n Si£^fEilAS# 5 0 (2, 1 PtilOT 

ft|2 2, P t-CeB 6 ^2(7)Tfl2 3, C o C r P t B OillMIBii 

2 4, c§ii2 7, wm^L^-mmm*mmmLtzmm*^-?ho 

[0171] 
[0 17 2] 

o y * y 7* - rm^n^fz 0 -e^i^ mwm%mmi$ 5 - 8 n m 

[0 17 3] 

Sfc, CL^MM^ffiiiyf K*tLt\ X^llelWJj^^^To/ctC^, CoCr 
PtB (0 0. 2) fcf-*£««lLfco 
[0 17 4] 

-WCoCrPtB (00. 2) k: - 9 tztt LT n y 3f > - ^Iflje^f o 
[0 17 5] 

OfFfififctT o/;fc:6, SNRm# ? 2 1. 5dBt?*ofc 0 
[0 17 6] 
Jtt*#iJ6 
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2 0 0 3 - 0 9 7 3 1 6 ^- v : 33/ 

H 1 OTJtkH <b LT\ T i <D9-Yv Y £fflv>T, T i Jjl£ 5 n mOJ? £ X*l& 
J&U Sfc, fjl 2 <7>Tit!l/i £ LTR u 9-Yy b £fflv>T, Rul^)??20n 

[0 17 7] 

, 07 tmcommi&zm't&o 

[0 17 8] 

[0 1 79] 

[0 18 0] 

»!5e, U y Z-XfJj-rMTzZft^fZo *<Dlfc^ M^I£I1^(±1 1-15 
n m (Dm. S5Mfc £ # o Cl o £ 0 

[0181] 

S fc, CI OMfrimffifie Lt, X^IUWij^^^o £ tZ?>, C o C r 
P t B (00. 2 ) \£ - * £ t!$lJ L tzo 
[0 18 2] 

C^CoCrPtB (00. 2) \£ - ? LX n y * > - HMmZft^ 
[0 18 3] 

(DWMZft^fztZ^, SNRm^l6. 8dBt^o/:„ 
[0 18 4] 

[»3<7>^] 
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m 2003-097316 



^-v: 34/ 



[EI2] 
[EI3] 
[EI4] 
[E15] 
[El 6] 

[0 7] -fcmmmw. 
l-mmmm, 2 

2 OTM, 4 , 14, 24 
•••/^W7X#4i, 7,17 
M?3mfS$!M^ 1 2 1 - 



12, 2 3, 13, 2 3-1 

•SEiSmiEiUi, 5, 1 5-tItti, 6, 16 
2 10, 20, 30, 40, 5 0- 

1%T4 7.?^ 12 2— *tf>K;K 1 2 
-f^-, 12 4"4^>yg>, 12 5— T-A, 1 2 6-'f^3^;^- 
12 7- 
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asiE# 2003-308 
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•» • I* 

[ID 5] 



mm 2003-097316 



^-v: 3/ 



40 





0 20 40 60 80 100 

x at% (Ru-x at%Co) 
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<&m 2003-097316 ^- V : 4/E 

[0 7] 



50 
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#$I 2003-097316 ^- v : 

mm 

imam] m 1 
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mm 2003-097316 
Hi I A 1 1 I i 



i . ^m^H b 

a. m 
ft £ 



[000003078] 
2001^ in 2B 

m^fr>^E^?i-Tg i m i ^i- 



#K 2003-097316 



lii I A I I i S 



[000002004] 



0 1 9 9 0^ 8fl2 70 

^Mfr>?tE^:^p^ i Ti i 3 



# 9 



